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DEFINITION OF FACILITIES 

WASTEWATER NEUTRALIZATION AND CLARIFICATION SYSTEM 

SISTERSVILLE, WEST VIRGINIA 

INTRODUCTION 

Phase I of the three-phase program to improve the Sistersville Plant 
erfluent quality is under construction. Facilities are being installed to 

segregate and collect all contaminated water into a new process sewer and to 

remove floatable materials from the existing stormwater se~er. These facilities 

were approved as Project 71-12-4 in April 1971. 

Phase II of the program, defined in this report, will provide facili­
ties to: (1) neutralize and clarify the process sewer effluent, and (2) dewater 

solids removed from the new clarification system and from an existing chlorosilanes 

neutralization system. 

Phase II. in conjunction with Phase I, will provide primary treat­

ment of the process and storm-water effluents from the plant. The effluents 
will be neutral and essentially free of floatable and settleable solids and 
oils as requested by the State of West Virginia. 

The next project in the program, Phase III, will provide secondary 
treatment facilities to reduce the organic waste in the process sewer effluent. 
A Preliminary Budget Definition for the Phase III fe.cili ties will be submitted 

in November 1971. 

The schedule for completing the three-phase program is: 

Phase I - Segregate and collect all contaminated waste­

water for subsequent treatment by latter-March 

1972. 

Phase II - Neutralize and clarify the collected wastewater 

by latter-November 1972. 

Phase III - Reduce soluble organics in the plant effluent by 

mid-September 1973. 
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INTRODUCTION {Cont'd) 

This Definition of Facilities Report for Phase II has been approved 
by the Sistersville Plant Management Department, the Environmental Protection 

Team, and the Utilities Team. 

SUMMARY 

This project will provide the following facilities: 

1. Equipment and instrwnentation to improve the reliability and 

control of the chlorosilanes neutralization system. 

2. A two-stage pit for neutralizing the process sewer effluent. 

3. Equipment for unloading, storing, and slaking (slurrying) 

pebble lime; for storing lime slurry; and for feeding lime 

slurry to the neutralization system. 

4. A two-basin clarification system to remove oils and floatable and 
settleable solids from wastewater leaving the neutralization 

system. This clarification system will discharge neutralized and 

clarified wastewater to Sugar Camp Run (a creek discharging 
into the Ohio River). 

5. Two ponds for removing water from solids collected in the clari­
fication system and the chloroailanes neutralization system. De­

watered sludge in these ponds will be periodically removed to a 

solids landfill that will be provided by a separate project. 

6. A wastewater collection system and a utilities distribution 

system within the waste treatment area, and new utility faci­

lities in the Plant. The new plant facilities include a new 

steam header and a new recycle-water pumping station to provide 

additional. steam and water for the project. 

The estimated costs of this project are: 

Capital 

Non-capital 

Total 

$lt530~000 

16,000 

$1,546,000 

The estimates are of plus or minus 10 percent accuracy. 
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SUMMARY (Cont'd) 

En~ineering for revising the chloroailanes neutralization system wilJ 

b(• r~rrormed by Plnn.t l<:n,:tineering at Sistersville. All other enginee:rinr: wl11 

be performed by the Charleston Engineering Center. 

Construction will be primarily by the Kanawha Valley Construction 

Group. A portion of the lime storage facilities will be installed under a 

lump sum contract. 

This project will be completed within eleven months after the CBP 

is approved. The project schedule is based on CBP approval by the first of 

January 1972. 
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DESIGN BASIS 

Facilities for neutralizing and clarifying the process sewer effluent 

have generally been designed for a flow expected by the year 1980. However, to 

reduce initial investment certain equipment that can be duplicated later has 

been sized to provide capacity to approximately 1975. 

The following comparison shows the 1970-71 and estimated 1980 waste­

water loads : 

Estimated 
1970-71 1975 1980 

Process Sewer (average conditions} 

Flow, gpm 1,800 3,000 4,700 

HCl, percent 0.1 0.1 0.1 

Suspended Solids, ppm 500 500 500 

The flow shown above for 1970-71 is an estimate of the process wastewater flow 

that will result after completion of Phase I. The flow shown for 1980 was 

estimated by assuming a 10 percent annual growth rate of the 1970-71 flow. 

During this same periodt a 15 percent annual growth rate has been projected 

in production. 

A schematic flow diagram and material balance for these primary treat­

ment facilities is shown on Page 12. 

PROCESS FACILITIES DESCRIPTION 

The primary treatment facilities described in this DOE have been 

divided into six systems: 

Part 1 - Ch1orosilanes Neutralization 

Pa...-t 2 Process Sever Neutralization 

Part 3 - Lime Storage and Slurry Preparation 

Part 4 - Clarification 

Part 5 - Sludge Dewatering 

Part 6 - Process-Sewer Collection and Utilities 

Distribution for the Waste Treatment Area 

These systems are described in the following sections. The equivment 

location is shown on Location and Plot Plans on Pa~s 13 and 14, respectively. 
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PROCESS FACILITIES DESCRIPTION (Conttd) 

Materials of construction for these systems have been determined 

from corrosion tests made in the existing acid sewer. Before neutralization, 

equipment and piping in contact with the wastewater will be constructed of 

acid-resistant materials such as Hastelloy~ acid-resistant brick (for lining 

concrete), vitrified tile, and acid-resistant mortar. After neutralization, 

materials such as steel, epoxy-coated steel, conc~te (without lining), vitri­

fied tile, and standard mortar will be used. 

, Equipment for chlorosila.nes neutralization will be constructed of 

epoxy-fiberglass, due to the acid by-product formed during neutralizatio~. 

Standard materials of construction will be used for lime storage and slurry 

preparation. 

Chlorosilanes Neutralization 

Chlorosilanes residues are presently neutralized in either a con­

tinuous neutralizer system or a batch neutralizer system, depending on the 

type of chlorosilane waste. About 90 percent of the wastes are neutrali~ed 

in the continuous system with lime slurry. In both systems~ water is added 

to cool the reactor mass and to maintain a slurry of about five percent solids. 

'rhe neutralized chlorosilane slurry from these systems will be dewatered in 

the new sludge ponds included in this project. 

Capacity is not limited for neutralizing chlorosilanes in the existing 

systems, but problems do exist with on-stream reliability and with pH and flow 

controls. Also, acid fumes are not adequately controlled from-the batch neutra­

lizer. The revisions planned to eliminate these problems are: 

1. Add a pH control for the reactor effluent. 

2. Improve the feed flow-control instruments for makeup water~ 

chlorosilane ~ and lime slurry. 

3. Add a vent gas scrubbing system consisting of a scrubber 

an exhaust blower, and a circulating pump. 
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PROCESS FACILITIES DESCRIPTION (Cont'd) 

Chlorosilanes Neutralization (Cont'd) 

The revisions have been defined by the Environmental Protection Depart­

ment at Sistersville. EnRineering for these revisions will be done by Plant 

Engineering. An estimated $28,000 capital investment and $8,000 non-capital 

expense have been included in this project for this work. 

Process Sewer Neutralization 

The process sewer effluent will be neutralized with 20 percent lime 

slurry from a pH of approximately 2 to a pH of 7 to 9 in a two-staRe, stirred, 

neutralization pit. The pH will be adjusted to meet the requirements of the 

Phase III biological treatment facilities. The total residence time in the 

neutralization pit will be three minutes, based on the 1980 flow. The inside 

pit dimensions will be 10 feet by 20 feet and a 10-feet water depth will be 

maintained, Each stage will be lined with acid-resistant brick. 

Existing agitation equipment will be obtained from the recently pur­

chased, Goodrich-Gulf Plant at Institute, West Virginia. The first-sta~e agitator 

shatt and impeller will be replaced using Hastelloy C material. The pH of the 

wastewater will be near neutral in the second stage, and the existing stainless­

steel shaft and impeller will be used. 

Controls for the neutralization system will be designed for waste­

water flows from 1,000 to 4,700 gpm and HCl content from 0.03 to 2.0 percent. 

The rangeability of the controls will be 300 to 1. The first neutralization 

stage will be controlled with a feed-forward instrument system utilizing an 

automatic, on-stream titrator recently developed by UCC. The titrator measures 

percentage acidity, and at low pH values has an advantage over instruments that 

measure pH. This advantage results from measuring a linear variable (acidity) 

instead of a logarithmic variable (pH). The second neutralization stage will 

be controlled by a feedback instruraent system based on pH measurement. 

In the event of a low pH effluent from the neutralizer, the process 

sewer effluent will be diverted automatically to existing, lime pits that 

discharge to Sugar Camp Run, This capability is required to protect the clarifi-
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DESCRIPTION (Cont'd) 

Process Sewer Neutralization (Cont'd) 

cation system from acid wastewater. The pH of effluent from these pits will be 

maintained at 5 to 9 by the on-stream titrator or by a manual lime feed system. 

However, the removal of floatable and settleable solids will not be accomplished 

by settlinP, in the pits to the same degree that will be obtained by clarifica­

tion. 'rhis scheme of emergency operation is temporary and will be needed in­

frequently. The frequency is related to the mechanical reliability of the 

neutralization and clarification system. 

Eventually, the process sewer effluent will be diverted to a holding 

basin planned for Phase III. This basin will impound the effluent for several 

hours and will be provided with pumping equipment to return the effluent to 

the neutralization system. 

Lime Storage and Slurry Preparation 

Lime usage will increase to approximately 15 tons per day by 1975 

from a current two to three tons per day. This increased usage will require 

bulk storage of solid lime rather than storage of the current 20 to 25 percent 

lime slurry. In addition, the economics are attractive for purchasing solid 

lime in the form of calcium oxide (pebble lime) and then slaking to calcium 

hydroxide {lime hydrate) rather than purchasing lime hydrate, as is currently 

done. 

Pebble lime will be delivered by truck and unloaded Eneumatically 

into a new, 150-ton, bulk-lime concrete silo. Delivery by truck is preferred, 

because the unloading operation will be performed by the truck driver. The 

trucks are equipped with conveying equipment for unloading and will deliver 

20 tons of lime per load. Because of the location of the Plant, the delivery 

cost of lime by rail or truck is essentially the same. 

An existing pneumatic unloading system with a capacity of approxi­

mately eight tons per hour of lime hydrate is available for emergency rail-car 

unloading. The system has been reviewed with a reputable manufacturer (Fuller) 

of pneumatic conveying equipment and is considered suitable for unloading pebble 
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PROCESS FACILITIES DESCRIPTION (Cont'd) 

Lime Storage and Slurry Preparation (Cont'd) 

lime. A performance test of the unit will be made to verify the capability of 

unloading pebble lime. No funds are included in this project for modifications 

to the system, but runds will be included in Phase III if modirications become 

necessary. 

Pebble lime from the silo will be fed by a gravimetric belt reeder 

into the slaker where water is added to form a lime-hydrate paste. As the paste 

leaves the slaking chamber into a second chamber, a controlled flow of water 

will be added to produce a 20 percent lime slurry. Grit from the slaking opera­

tion will be removed from the second chamber and automatically conveyed to a 

dumpster. The grit will be used as a road-surface topping or as inert material 

ror landfill. 

Lime slurry will flow by gravity from the slaker into a small tank 

(one hour holdup). From this tank, the slurry will be pumped to an existin~, 

15,000-gallon, stirred, storage tank or directly to the usage points. The 

capacity of this tank is equivalent to one day's usage at the average 1975 

requirements and will provide the inventory to handle peak requirements. 

Peak usage rates will be required to control: (1) sudden increases in the 

acid concentration of the process sewer effluent caused by HCl spills, and 

(2) periodic receipt of up to ten times the average quantity of chlorosilane 

residues. 

From the 15,000-gallon storage tank, the lime slUrry will be pumped 

continuously through a pipeline loop to all slurry usage points. A new, slurry 

feed pump will be provided, and an existing slurry pump will be used as a 

spare. 

Clarification 

The objective of the clarification system will be to remove insoluble 

oils and settleable and floatable solids from the neutralized wastewater. A 

pilot-scale clarifier is currently being operated at the Sistersville Plant to 

evaluate process alternatives that include: {1) gravity separation, {2) chemical 
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PROCESS FACILITIES DESCRIPTION (Cont'd) 

Clari~ication (cont•d) 

flocculation, and (3) air floatation. To date, these tests have not shown that 

the addition of flocculation or air-floatation equipment to a gravity clarifier 

is worth the additional investment of approximately $150,000 for each alternative. 

Therefore, to minimize investment for this project, the design of the system 

will be based on gravity separation, but with layout consideration for the 

fUture addition of flocculating and/or air-floatation equipment. The system will 

be desiened for a wastewater flow of 3,000 gpm, the expected 1975-76 flow. 

An additional clarifier may be required to provide the capacity for the estimated 

1980 flow, 

'rhe neutralized vastewater will enter a sump to control the flow to 

two parallel clarifier basins. Two basins will be required to provide the 

desired removal of oils and solids and to provide the operating reliability. 

Each basin will measure 20 feet wide by 100 feet long by 11 feet deep, and the 

basins will share a common wall. As the wastewater flows through the basins, 

the heayy solids will settle to the bottom, and the light solids and oils will 

float to the surface, A scraping mechanism will push the settleable solids to 

a sump at the influent end of the clarifier. A skimming mechanism will convey 

the floatables to a skimmer pipe at the effluent end. These solids will be 

pumped as a slurry on an automated, adjustable time cycle to the slud~e ponds, 

provided by this pro,ject, for dewatering. 

The effluent from each clarifier basin will be combined and dischar~ed 

through an outfall to Sugar Camp Run. This outfall, temporary-until secondary 

treatment facilities are installed (Phase III), will be monitored for turbidity, 

total carbon, and chlorides, 

Sludge Dewatering 

Sludge will be collected from the clarification system and the 

chlorosilanes neutralization system. The total sludge collected (dry basis) 

will be approximately 9 tons per day initially and 24 tons per d~ by 1980. 

Sludge will be transferred by above-ground piping from these systems to two, 

existing lime ponds. 
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PROCESS FACILITIES DESCRIPTION (Cont'd) 

Sludge Dewatering (Cont'd) 

The ponds must be revised by dredging and by lining with an impervious 

barrier (clay}. Also, an underdrain system or perforated polypropylene 

will be provided at the bottom of the ponds. The pipe will be encased in a 

l~rer of gravel and topped with sand to provide a filter medium. In addition, 

provisions will be made to decant water into the underdrain pipinv.. 

The sludge will be dewatered in the modified ponds. 1be underflow 

filtrate will flow by gravity to the process sewer. Solids will be periodi­

cally removed from the ponds (approximately three times per year initially and 

six times per year by 1980) and hauled to the chemical landfill bein~ defined 

as a separate project. 

Process Sewer Collection and Utilities Distribution 

These facilities are described under the sections Pollution Control 

and Utilities. 

Process Risks 

The clarifiers have been defined on the basis of laboratOr>J test data 

and "state of the art" hydraulic design. These data are now being checked in a 

rented pilot-scale clarifier at the Sistersville Plant. 

Because the Sistersville Plant is composed of batch-type and continuous 

facilities that produce multi-products, a wide variation- exists ~n wastewater 

flow and in the amount and types of silicone oils and solids in the wastewater. 

Therefore, the pilot clarifier data have been difficult to correlate, and 

certain types of solids and/or oils in the wastewater composite sample passed 

through the pilot clarifier have been difficult to remove. 

Conservative design parameters have been used to size the gravity-type 

clarifier to provide reasonable probability that the solids and oils will be re­

moved. During t-he initial operation of the clarification system, an evnluat lon 

program will be developed to determine the performance and adequacy of the system. 

Provisions have also been made in the layout of the system for the addition of 

air-floatation and/or flocculation equipment, if operating experience indicates 

the need. 
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PROCESS FACILITIES DESCRIPTION (Cont'd) 

Other Projects 

Copper Disposal Project 

Plant Engineering is now defining a project to collect and neutralize 

several copper containing wastes from the Sistersville Plant. The effluent 

from facilities installed to treat copper wastes will be discharged to the 

new process sewer. 

These Phase II facilities have been defined on the basis that the 

coppe! disposal project will discharge a neutral effluent with low copper~ low 

zinc, and low settleable solids content. A study is being made, however, to 

define what facilities could be shared by the copper waste treatment project. 

This study will be completed by December 1971. No change in scope for the 

Phase II project is expected to result from the sharing o£ facilities, because 

some excess capacity will exist in the Phase II facilities for the next three 

to five years. 

Chemical Landfill Project 

A chemical landfill project for the Sistersville Plant is now being 

defined by Plant Engineering. This landfill will be used to dispose of solid 

chemical wastes, presently being buried in the waste treatment area, and of 

sludge removed from Phase II dewatering ponds. Completion of this landfill 

project should not be later than four months after start-up of the Phase II 

facilities. Failure to meet this schedule will require continued disposal 

of solids in the northwest portion of the waste treatment area,. and leaching 

of organics and chlorides into Sugar Camp Run will continue. 
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CONTROL SYSTEMS 

The new facilities provided by the project will be operated from the 

recently completed control building (Building 321) in the waste treatment area. 

Control systems will be provided to minimize use of operators and to 

protect the steel equipment downstream of the neutralization system from corrosion. 

All instruments will be electronic and will match the Phase I instruments. 

Report. 

The basic, control systems facilities will be: 

I. Panel-mounted instruments for 7 control loops and 16 indicating 

loops. 

2. Panel-mounted instruments {supplied by the vendor but modified 

by ucc) to control the lime slaking equipment. 

3. Field-mounted instruments for three control loops. 

4. A cabinet for alarm trips and cable interfaces. 

5. A new 21-point annunciator for 18 alarms. 

The special, control systems facilities will be: 

1. A new Total Carbon Analyzer for analyzing composite samples 

collected during operation of Phase I and Phase II. 

2. A revised Total Carbon Analyzer for monitoring effluent from 

the separator and the process sever outfall installed as a 

part of Phase I. 

3. A composite sampler for the separator effluent. 

4. 1m automatic titrator in the feed-forward control system 

for the neutralizer. 

Detailed, control systems requirements are described in the Appendix 

ELECTRICAL SYSTEMS 

Waste Treatment Area 

Electric power for the waste treatment area will be supplied from 

existing Substation "H" near the area. Spare capacity is available from this 

substation to provide the requirement of approximately 100 KVA at 480 volts. 
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ELECTRICAL SYSTEMS (Cont'd) 

Waste Treatment Area (Cont'd) 

The basic electrical facilities to be provided are: 

1. Two switchracks. 

2. Power feeders :t'rom Substation "H" to the above switchracks. 

3. Nineteen motor circuits. 

4. An instrument-power panelboard and transformer for Building 321. 

5. Three pole-mounted area-lighting assemblies. 

No additional telephone or communications systems will be required 

for this project. An overall review of these systems will be made, and any 

necessary additions will be provided in Phase III. 

Plant Area 

Electric power for the storm-sewer skimmer area will be supplied by 

a new feeder cable from Substation "D" to an extension of the existing switch­

rack. The power will be required for two, new 75 hp pumps to be used for 

pumping process water and fire water from the skimmer to the waste treatment 

area. 

Detailed electrical systems requirements are described in the Appendix 

Report. 

UTILITY REQUIREMENTS 

The utility requirements for this pro,1ect can be supplied without 

adding new basic generating facilities. However, the waste treatment area 

will require additional process water, steam, and air service headers. Existin~ 

nitrogen and well water (sanitary) headers will be adequate. 

The steam and air requirement will be provided by converting an 

existing steam line to air service and installing a new~ larger~ steam dis­

tribution header. The process water will be obtained by installing two new 
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UTILITY REQUIREMENTS { Cant 1 d) 

pumps at the Phase I storm-sewer skimmer to pump effluent from the skimmer 

through existing water headers to the waste treatment area. This water supply 

will also be used as the source of fire water for the waste treatment area. 

Utility requirements for these facilities are: 

Annual Average lifaximum 
' 

31,500 MSCF 3,600 SCFH ~0 ,809 flCFH 

10,500 MSCF 1,200 SCFH 1,?00 SCF1I 

Plant Air 

Instrument Air 

Nitrogen 880 MSCF 100 SCFH 1,000 SCFH 

Process (Recycled) Water 

150 psig Steam 

GENERAL FACILITIES 

Roads ---

21 MM-GAL 

3 MM-LB 

40 GPM 130 GPM 

350 LB/HR 700 J"B/HR 

Approximately TOO feet of access road will be provided by this project. 

Avenue B will be extended north into the waste treatment area and to the clari­

fier located west of Building 321. The existing roadway on the north side of 

the sludge ponds will be improved. These roads will be permanently surfaced 

with asphalt after construction of Phase III. 

Fencing 

The existing chain link security fence (approximately 1,000 feet), 

separating the waste treatment area from the main plant~ will be removed as 

required during construction and replaced as construction is completed. 

Most of the existing fence (approximately 3,000 feet), surrounding 

the waste treatment area. is a "cattle-type" fence and not a "security-type" 

fence. This project will provide one additional strand of barbed-wire to 

this existing fence. 

Buildings 

The existing control building (Building 321) will be adequate for 

Phase II additions. An existing trailer, located east of the building, will 

be moved about 20 feet to the west and used for temporary office space. 
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GENERAL FACILITIES (Cont 1d) 

Laborato?;Y 

Additional laboratory equipment will be required for Building 321 • 

. This equipment will include: 

1 - Balance 

1 - Culture Oven 

1 - 11Hachn Wastewater Teat Kit 

4 - Imhoff Cones. with stands 

The existing laboratory space in Building 321 will be adequate ror this new 

equipment-. 

The main plant-laboratory will continue to be used for special analysis 

work. No additional space or equipment will be required at this laboratory. 

Miscellaneous Operating Equipment 

Sample Va.n 

A van-truck will be provided to collect wastewater samples from 

sampling equipment installed on this project and on Phase I. This truck vill 

collect approximately 13 samples daily from l.ocations in the plant, in the 

waste abatement area, and at the outfall of Sugar Camp Run near the Ohio River. 

S;ea.re Parts 

Ca.pita.l.iza.ble spare parts, estimated to cost $4,000, have been 

included in this project. A review of plant stores will be made to prevent 

the duplication of parts and to minimize investment. 

SAFETY AND FIRE PROTECTION 

Attention has been given to all aspects of process, equipment, and 

personnel safety to ensure that the project meets Corporate safety objectives 

as weJ 1 a.s applicable State and National standards. A safety review of the 

project will be made by an engineer not associated with the project. and a. 

Safety Considerations Report will be issued prior to completion of the project. 
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SAFETY AND FIRE PROTECTION (Cant' d) 

The primary hazards will be from combustible wastes and explosive 

gases that might be in the sewer. Organic wastes from spills could be present 

throughout the process sewer and the design of Phase II facilities will be 

based on this possibility. 

Hydrogen gas will evolve during neutralization when silanic hydro~en­

containing w~tes are present in the sewer. This situation will be localized 

at the process-sewer neutralization system and the chloroailanes neutralization 

system. Adequate precautions will be taken in the design of these systems to 

protect personnel and equipment. 

All of the above-grade operating areas within 50 feet of sources of 

flammable vapors will be classified Class I, Group D, Division 2. All below­

grade pits will be classified Class I, Group D, Division 1. Other areas of 

the facility will be classified non-hazardous. 

Detailed safety and fire protection provisions are described in the 

Appendix Report. 

POLLUTION CONTROL 

A sewer system will be installed in the waste treatment area to 

collect wastewater from Building 321, from the existing waste oil storage 

tanks, from the existing chlorosilanes neutralization equipment, and from 

the new lime facilities. This wastewater will be directed to the plant 

process sewer for treatment. 

Effluent from the septic tank that receives sanitary waste from 

Building 321 will also be discharged to the process sewer. 

Solid residues trom the sludge dewatering system will be hauled to 

a chemical landfill facility for disposal. The landfill facility will be 

designed and operated in accordance with current State regulations and will 

be provided on a separate project. 
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POLLUTION CONTROL (Cont'd) 

HCl fUmes are generated during operation of the existing, batch, chloro­

silanes neutralization system. Equipment will be provided by this project to 

control air pollution causPd by these fUmes. 

Baghouse ~ilters will be provided on the lime storage silo to control 

the discharge of dust to the atmosphere. 

MANPOWER AND COST 

Manpower 

The ~dditional facilities provided by this project -will require uround­

the-clock 11 attention. Currently, the waste treatment area operates only two 

shifts per day and has a foreman on the da;y shift only. Staffing of a third 

shift with complete foremen coverage will require the follO'Wing additional 

personnel; 

1. Three hourly employees. 

2. A day-shift technician a.t Building 321. 

3. Three foremen. 

No additional technical manpower will be required. However. one 

technical man has been added to the plant EPC Group during preparation of 

this DOF report. 

Cost 

Estimated operating costs for the waste treatment area after these 

Phase II facilities are in operation are as follows: 

Operating Labor 
Supervision 
Maintenance 
Other Period Costs 

Sub-Total 

Lime 
Utilities 

Total Operating Cost 

Water Treatment 
Be:t'ore Phase II 

{1972) 
36 
12 
60 
46 

154 

50 
2 

206 

Thousand of Dollars 
(40 Percent of Total~ 

After Phase II 
(19i5) 

72 
12 

145 
60 

289 

150 
4 

443 

Total Waste* 
Treatment (197')) 

180 
30 

360 
150 

720 

150 
10 

880 

*Includes water, air, and incineration costs but does not include Phase III 

facilities. 
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ESTIMATE S~~y 

Capital Investment 

A Commitment-Expenditure Forecast of the capital investment for this 

project is included on Page 26. 

Estimates of the capital investment are: 

Material 

Equipment 

Field Labor 

Construction Overhead 

Engineering 

Contingency 

Total 

$ 419,000 

113,000 

266,300 

292,200 

275,000 

164,500 

$1.530,000 

The estimates are of plus or minus 10 percent accuracy and are shown in greater 

detail in the Investment Estimate sheets (Pages 29 through 34). 

Material coats were developed from preliminary engineering studies, 

process flow diagrams, and layout drawings. These costs have been escalated 

for purchases to be made in 1972. 

The cost of material for lining the sludge ponds is based on a. suf­

ficient amount of material (clay) being available within the boundaries of the 

plant. Preliminary investigations indicate that clay is available. 

EquiEment 

Equipment costs were obtained from UCC estimating manuals, commodity 

filest and preliminary vendor quotations. These costs include freight and have 

been escalated for purchases to be made in 1972. 

Field Labor 

Field labor costs are baaed on construction being pcrformt'd ln JilT?. 

The costs ar~,based on labor productivity factors developed from recent con­

struction experience at the Sistersville Plant. No allowance was made for 

overtime. 
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ESTIMATE S~~y (Cont'd) 

Construction Overhead 

Construction overhead includes labor burden costs, location overhead 

costs, and general-administration !-Construction Department management) overhead 

costs. Also, construction overhead includes a per diem allowance ~or construction 

personnel temporarily located at Sistersville. 

Engineering 

Engineering costs include DOF engineering, post-CBP engineering, and 

start-up _engineering. 

Engineering manpower requirements were estimated by each engineerin~ 

~unction involved in the project. These requirements and manpower expended for 

the DOF were used in determining total engineering costs. 

Contingency 

A 12 percent contingency allowance was used in developing the total 

estimate. 

Non-Capital EE?endi tures 

The non-capital expenditures for this project are: 

!. Relocate security fencing in waste abatement area 
during construction 

2. Dredge existing neutralization ponds 

3. Relocate light poles and trailer 

lt. Revise existing chlorosilanes neutra.lization 
facilities. 

5. Equipment rental, overhead, engineering, and 
contingencies. 

$ 700 

2,000 

4oo 
6,100 

6,800 

$16,000 
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PRO<TECT PLAN 

Responsibility 

The following project team assignments have been made: 

Project Manager ,J. F. Nelson, ,Jr. 

Environmental Process Engineering Group Leader 

Environmental Process Engineers 

Cost Engineer 

P_!oject Anal,vst 

Safety and Fire Protection Engineer 

Plant Layout Engineer 

Civil Design 

Mechanical Design 

Electrical Design 

Control Systems Design 

Construction Manager 

Operating Department Representative 

Engineering, Procurement, and Construction 

w. 
J. 

L. 

A. 

w. 
J. 

E. 

L. 

o. 
J. 

,T • 

E. 

R. 

D. Bradbur;r, 
l·ft,. Smith 

A. Peggs 

I. Henderson 

H. Onks 

11. Poulson 

T. Weber 

H. Stern 

H. Cooper 

R. Cooper 

c. Nelson 

c. i>hipley 

H. rieelen 

The major portion of engineering and procurement will be performed at 

the Charleston Engineering Center. Engineering and procurement for revising 

the existing chlorosilanes neutralization facilities will be performed by the 

Ohio Valley Plant Engineering Group. A soils engineering firm will be con­

sulted during design and construction of the sludge ponds. 

An estimate of UCC engineering manpower is included in the Engineerin~ 

Schedule and Manpower Forecast on Page 27. 

Construction will be primarily by the Kanawha Valley Construction 

Group and will be performed on a normal work-week basis. Our Construction 

Group will be the general contractor for work sub-contracted to install the 

lime storage silo and the sludge ponds. Revisions to the chlorosilanes 

neutralization system will be by the Maintenance Department at Sistersville 

or by local contractors. 

Jr. 
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PROJECT PLAN (Cont'd) 

Engineering, Procurement, and Construction (Cont'd) 

UCC construction manpower will be apportioned as ~allows: 

M 

14.8 

Schedule 

A 

32.2 

H 

49.5 

MAN-MONTHS - 1972 

J 

62.8 
J 

48.5 

A 

35.5 

s 
25.9 

0 

13.5 

This project will be completed approximately eleven months after the 

CBP is approven. 

The duration of maJor functions involved in this project are shown 

in the Summary Schedule on Page 28. rhis schedule is based on the ~allowing 

assUDl.J.)tions: 

1. The CBP will be approved by the first of January 1972. 

2. Permission will be granted to continue process engineering 
uninterrupted after DOF submittal. 

3. No equipment or materials will be purchased prior to 
CBP approval. 

4. Engineering and construction manpower will be available 
as :required. 

5. Straight-time design and construction effort will be 
utilized. 

6. Only minor del.ays in constl:'uction and in deli very of 
m~1or equipment will be encountered. 

Project Control 

Detailed schedules developed to prepare the Summ&JT Schedule, Page 28, 

and the Engineering Schedule a.nd Manpower Forecast, Page 27, will be used vith 

the monthly Engineering Order Cost Summary to monitor engineering schedules and 

expenditures. 

Detailed schedules developed to prepare the Summary Schedule, and 

detailed estimates summarized by Investment Estimate sheets, on Pages 29 

through 34, will be used to control schedules and expenditures during pur­

chasing and construction. 
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PROJECT PLAN (Conttd) 

Quality Control and Preoperational Checkout 

During construction, a qualified field inspector will be provided to 

ensure that facilities are installed in accordance with drawings and specifica­

tions. An additional inspector with soils testing experience will be provided 

durin~ construction of the sludge ponds. 

After mechanical completion, personnel from the Engineerinp; Department 

and the plant Environmental Protection Department will test the per~ormance of 

safety and-rire protection devices. mechanical equipment, and control systems. 
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COMMITMENT-EXI?EN'DITURE FORECAST 

Wastewater Neutralization ana Clarification System 

- Sistersville Plant -

Antici~ated CBP A~proval: 1-3-72 

I 

l 
0 N D l 2 3 4 5 6 7 '8 9 10 11 12 13 

1971 

11-8-71 Rev. 

A I H 11- .,_ -7/ 
tullo 
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'AASTE\oiATER NEt!TRALIZATIOll AND C'"J •• A!l!F!CAT!ON SYSTEM 
SISTERSVILLE PlANT 

ENGINEERING SCHEDULE AliD ~!Alil'OIIER FORECAST 



SUMMARY SCHEDULE 

WASTEWATER NEUTRALIZATION AND CLARIFICATION SYSTEM 

-SISTERSVILLE-PLAN~~ 

l9'Tl 

Activity Oct Nov Dec 1 2 3 4 5 6 T 8 9 ! 10 ll I l? 
~======-==~====~~~~~#=~,===,~=F==~=*==~==~--=·=*~~~==~ir-~~ 

!'roject F'undJ ng 
!~vent:.; 

~nvirt.mmental -
~-'ollution Control 

Submi~ DOF _ 

1

. I I 

f ,1Anti~ipated CBP Approval I : 

J--!1..._.....,..11--:-··, -r-·--r--t-1----+-i -----+----1 ---+-----+: -·-
1 

! 
' 

I I 
I r 

I ; 
I fl. Strrt racTg EripTnt p. 0 .• s I 

~-~-~---------~-r~---·· . .....,.----· --~--i:.guipment f'rocurement I , 

I I 

Design ne(OrLng 

Material nrocurcment 

FiAld r:onstruct ion 

l''inal TF:st \.n~~: tJJH.l 

Cheek-Out 

: 

j 

.. T 

I 

1 

.l
l ,_ ... ~ ·r-----;•-----·-·r ... -;-:--·+-·--+-·· 

i I ] 
I 

1 

Mechanical 

I 

Total Operation of 8 

The time span indicated is based on 
CBP approval by 1-3-72. The time 
span is valid only if the CBP is 
approved by 2-1-72. 

i 

1 

I 
I 

I 
I 
i 

.. 

' 

' 

' ' I 
i 

~ 
' 

ll-2-71 \ffiO 
REV. 11-8-71 
REV. 11-CJ-71 

I 

' 
l 

' 
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ACCT I DESCRIPTION I ESTIMATE BASIS 
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ACCT DESCRIPTION ESTIMATE BASIS 

MAN HOURS I$ !$ I$ 
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SITE DEVELOPMENT AND GENERAL FACILITIES BASIS 

Avenue B will be extended northward to provide a new, direct avenue 

for traffic between Control Building 321 and the remainder of the plant. This 

road will cross the existing railroad tracks on the projected centerline of the 

established road (E492.0). The railroad crossings will be surfaced with pre­

cast concrete planks similar to other plant crossings, The top of rail eleva­

tion is 640 feet, and the road will descend to this level on e. 2.5 percent grade. 

The road surface will raise on a 2.5 percent grade north of' the railroad tracks 

to re~ch !he existing grade of elevation 641 feet. The road vill cross an 

existing low level pipe rack that will be relocated to a pipe trench. The 

road will be stabilized with gravel and graded for tuture surfacing. 

Separators Site Development 

The location of the separators will require that the ground level be 

lowered approximately 16 feet to keep the separators above grade. The water 

level in the separators will be at an elevation of 621 feet, and grade level 

will be at an elevation of 628 feet. To prepare the site for the separators~ 

approximately 9,000 cubic yards of dirt will be excavated, and one pole in an 

electric power line will be moved. 

The excavated area for the separators will have a 1:2-1/2 slope on 

the eaat to within 5 feet of Building 321 air-conditioning equipment; a; 1:2 

slope on the south to within 10 feet of the railroad centerline; and a 1:1-l/2 

slope on the west to present ground level. The north side will be level at 

elevation 628 feet toward Sugar Camp Run. 

A maintenance corridor of 10 feet minimum wi~th will be on the east 

and west side of the separator basins. The excavated area will be connected 

to the higher ground north of Building 321 by a 15-f-eet wide roa.dva.Y that 
' 

bas a 10-percent uphill slope. 

The excavated area. will extend northwestward to provide a level route 

for Phase II temporary effluent pipe and for future continuation of pipe to 

Phase lii facilities. 
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SITE DEVELOPMENT AND GENERAL FACILITIES BASIS (Cont 1d} 

Se~arators Site Development (Cont'd) 

The earth slopes around the separator area will be grassed for soil 

stability. The maintenance roadw~s will be surfaced with stabilized gravel. 

Pipew&s 

Additional pipelines are required between the lime slurry/sludge pond 

area and the separator/Building 321 area, Ground space is very limited along 

the route~ and vertical racking of the pipe on posts is planned. 

Existing Waste Treatment Qperations 

Consideration was given to continued operation of the present treat­

ment facilities during the construction of Phase II. The neutralization and 

separation sites were chosen because, among other things, construction at these 

sites would not interfere with the present or modified wastewater flow pattern. 

DETAILED UTILITY BASIS 

The following table summari~es the utility requirements for Phase II: 

Annual Averaf5.e Maximum 

Plant Air 31,500 MSCF 3,600 SCFH 10,800 SCFH 

Instrument Air 10,500 MSCF 1,200 SCFH 1,200 SCFH 

Nitrogen 880 MSCF 100 SCFH 1~000 SCFR 

Process Water 21 MM~GAL 40 GPM 130 GPM 

Steam 3 MM-LB 350 LB/HR TOO LB/HR 

Utility headers into the existing waste treatment area include : 

l. Plant and Instrument Air 1 in. A-619-1 

2. Nitrogen 1-1/2 in. SM-619-1 

3. Drinking Water 3 in. WW-8 

4. Recycled Water (:fire and 
}lrocess) 6 in. CW-1 
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DETAILED UTILITY BASIS (Cont'd) 

To meet the increased requirements for Phase II, changes will be 

made to provide additional steam and air service to the waste treatment 

area. A new 3-inch steam line will be installed to supply steam for new 

services as well as existing services. Relocation of existing steam branches 

in the waste treatment area from the existing 1-1/2-inch to the new 3-inch 

line will be necessary. This new line will be approximately 1.000 feet long. 

The additional air will be supplied by converting the existing 1-1/2-

inch ste~ line to air service. The existing l-inch air line will remain in 

service avoiding relocation or existing branches in the waste treatment area. 

The capacity of the existing nitrogen header in the waste treatment 

area is adequate for Phase II facilities. 

The existing clean-water supply is adequate for potable water and 

the additional safety shower and eye-bath station. 

To meet the needs for -.fire water and process water, the recycled 

water system will be revised. Two new recycle-water pumps, one on-stream 

and one spare, will be inst&lled at the clean sewer skimming basin installed 

in Phase I. Water will be supplied from this basin to the waste treatment 

area for both process and fire water requirements. An existing 6-inch line 

has been installed by the plant and will require only minor tie-ins to complete 

the header into the waste treatment area. Provisions have been made -tor con­

necting this line to the plant fire water header in an emergency. Existing 

recycle-water pumps at a sump in the monomers area will be bypassed and will 

continue supplying the powerhouse recycle-water requirement. The new recycle­

water system will supply about TOO gpm of water at about 75 psig to the waste 

treatment area. This combined process and fire water header has been endorsed 

by both the plant and engineering safety groups. 

DETAILED SAFETY AND FIRE PROTECTION BASIS 

Process Safety 

The primary process hazards are potential fire problems from immiscible 

organics that may be present in plant waste streams, from waste flammable liquids 
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DETAILED SAFETY AND FIRE PRorECTION BASIS { Cont 1d) 

Process Safety (Cont 1d) 

stored in the waste treatment area, and from hydrogen formation that might 

result from neutralizing the process sewer and chlorosilanes wastes. The 

waste treatment area will be located approximately 300 feet from plant pro­

cessing areas and 200 feet from the incineratorss the nearest potential igni­

tion source. The location and arrangement of the facilities will be designed 

to minimize potential fire problems. 

All of the above-ground operating areas (such as chlorosilanes 

neutralization, process sewer neutralization, and process sewer clarification) 

within 50 feet of possible sources of significant quantities of flammable vapors 

are classified as Class I, Group D, Division 2 in accordance with the National 

Electrical Code. All areas below grade (such as trenches, sumps, and pits) 

are classified as Class I, Group D, Division 1. All other areas of the facility 

are classified as non-hazardous. 

The following process safety features will be provided: 

1. A combustible gas detector will be permanently installed 

in the neutralization pit and in Manhole No. 42Al to sense 

a hydrogen gas release and to sound an alarm in the con­

trol room of Building 321. 

2. The existing waste-solvent tanks will be provided with 

adequate dikes and curbs to remove potentially hazardous 

spills. 

Fire Protection 

The following fire protection facilities will be provided: 

1. One standard fire hydrant will be provided per Valve and 

Piping Specification 36B2. The :rire water supply will be 

from an extension of an existing 6-inch recycle-water line 

that will be supplied with water pumped from the Phase I 

skimmer. A hose house will also be provided per Engineering 

Standard FP-30. The new hydrant and hose house will be 

located on the east side of Building 321. 
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DETAILED SAFETY AND FIRE PROTECTION BASIS (Cant'd} 

Fire Protection {Cont'd} 

Two existing hydrants, one at the chlorosilanes neutralization 

area and one near the residue burners, are now connected to 

the recycle-water line. The existing hydrants are currently 
supplied by a 6-inch water line from a sump pump at the 

silicones storage building. The new recycle-water supply 

from the skimmer will use this same header and will pro-

vide adequate water at 75 psig. 

2. One fire and emergency alarm box will be provided at the 

chlorosilanes neutralization area. There is an existing 

alarm box at Building 321. 

3. Three dry-chemical, hand, fire extinguishers will be provided 
for extinguishing incipient fires at the chlorosilanes 

neutralization, process sewer neutralization, and separator 

basin areas. There are adequate fire extinguishers existing 

in Building 321. 

4. Fireproofing per Engineering Standard FP-57 is required. 

for all tank legs at grade in areas where flammable liquids 

will be stored. 

Personnel Safety and Health Hazards 

The following personnel safety equipment will be provided: 

1. One eye~bath and safety shower station will be provided 

at the separators. There are adequate stations in all 
other areas. 

2. Personnel protective equipment consisting of face shields, 

gloves, boots, and protective clothing will be provided 
for use at the lime storage and neutralization areas. 

Warning signa will be located at potentially hazardous 

areas. 

3. Guard rails and posts will be provided around the neutra­

lization pit and the separator basins to prevent accidental 

entry of personnel or vehicles. 
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DETAILED SAFETY AND FIRE PROTECTION BASIS (Cont'd) 

Personnel Safety and Health Hazards (Cont'd) 

4. Adequate lighting will be provided to ensure safe operation 

at all hou.rs of the da;r. 

DETAILED CONTROL SYSTEMS BASIS 

The Phase II facilities ~ill be controlled from the existing control 

room located in Building 321. 

The panel-mounted instruments will be electronic (Taylor "Quick-Scan") 

to match the recorders installed in Phase I. All the panel equipment will be 

installed in a 30 inch wide by 90 inch high by 36 inch dee~ free-standing, 

straight enclosure located east and adjacent to the Phase I enclosure. 

A separate alarm-trip and cable interface cabinet will be required 

and mounted on the north vall of the control room. A new 21-point annunciator 

will be provided for 18 new alarms and 3 spares • 

Modification of controls; supplied by the vendor, on the lime slaking 

equipment will be required. 

Special Instrumentation 

A Process Total Carbon Analyzer (UCC Model 1212) will be provided to 

analyze the composite samples that are collected throughout the plant. This 

TCA will function as a laboratory model, but will have the flexibility to be 

used with :future Phase III facilities. No external readout, other than the 

TCA local recorder, will be required. This TCA will be located in the control 

room, Building 321. 

A 10-point, automatic, stream selector will be installed on existing 

Total Carbon Analyzer GDS-ART-127-1. This TCA will monitor the separator 

effluent stream as well as the Phase I process-sewer outfall. Equipment to 

provide a composite sample will also be installed. 
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DETAILED CONTROL SYSTEMS BASIS (Cont'd) 

An automatic titrator (UCC DigiChem Model 1800) will be provided to 

monitor the acidity of the wastewater from Manhole No. 42Al. The DigiChem will 

be part o~ a ~eed-~orward control loop to reed lime slurry to the neutralizer. 

A sample conditioning system will also be included. 

An on-stream, turbidity, measuring system will continuously monitor 

the separator erfluent. 

Instrumentation Hardware Summary 

1. Panel-Mounted Instruments 

7 - Recorded Variables 

3 - Indicated Variables 

{3-Flow, 1-pH, 1-Speed, 1-Temp., !-Turbidity) 

(3-Level) 

5 - Indicating Controllers 

4 - Special Control Stations 

5 - Running Lights 

(4-Flow, 1-pH) 

1-Ratio 

1-Automatic Timer 

!-Summer/Multiplier 

!-Integrator 

2 - Motor and/or Valve Controls (On/Off} 

1 - Solids Level Measurement 

18 - Alarm Points 

2, Local Controls 

2 - Self-Contained Pressure Regulators 

1 - Level Indicator ~ith Hi/Lo Alarm for Off/On Control 

3. Control Valves 

No. Size ~ 
l 1 in. Ball 

l 1-l/2 in. DMV 

4 2 in. DMV or Ball 

2 3 in. Ball 

4. Special Devices 

1 - Explosion Meter 

1 - 3 in. Magnetic Flow Meter 

1 - DigiChem Automatic Titrator (By SID) 

1 - Laboratory Model TCA (By SID) 

1 - nHachtt Turbidity Meter (Model 1861-A) 

Material 

Steel 

Steel or Cast Iron 

Steel 

Steel 
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DETAILED CONTROL SYSTEMS BASIS ( Cont 'd) 

Shutdown System 

There are no plans for an automatic shutdown system on this project. 

Sa.fetl 

The only special safety consideration required in the design or use 

of the control systems is the detection of a potential explosive gas release 

at the points of lime addition to the process sewer. Combustible gas detection 

probes will be provided in the neutralization pits and in Manhole No. lQAl. 

Utilitl Requirements for Instruments 

Instrument Air 

Air Blowback 

115V 60 HZ Power 

DETAILED ELECTRICAL SYSTEMS BASIS 

12 SCFM 

20 SCFH 

2,500 VA 

Electric power for the waste treatment area will be supplied from 

existing 480-volt Substation "H" which is located south of the waste treatment 

area in Zone 42 near coordinates E 530 and N 1300. Spare capacity is available 

to provide project requirements of approximately 100 KVA at 480 volts. The 

substation currently supplies 480-volt power for two existing outdoor switchracks 

( ''H-1 11 and "H-2 11
) located in the waste treatment area. Two new swi tchracks are 

required. One new switchrack {11H-3") will be located a.t existinp; awitchrack 

"H-2" and the be.c::lt side of existing steel will be utilized for equipment supports. 

The other new switchra.ck ("H-4 11
) will be located a.t south end of' the separator 

basins. One new :feeder from Substation "H" to switchrack "H-3" will be 

installed. Switchrack "H-4" will be supplied :from switchrack "II-3. 11 A 

spare breaker :for the :feeder to switchrack "H-3 11 is existing at Substa-

tion "H." An extension to existing switchrack 11H-111 is also required. 

Nineteen new motors will be added. Control push buttons will be 

located at the motors. Running lights for eight motors will be provided 

in Building 321. A new panelboard will be provided in Building 321 for in­

strument power. A new transformer for instrument power will be provided. 

SISVIL014500 

EPA005544 



-9-

DETAILED ELECTRICAL SYSTEMS BASIS {Cont'd) 

Power for lighting will be supplied from the new 480-volt switch­

racks. c~neral area lighting will be provided by wood-pole mounted~ mercury 
vapor floodlights. Incandescent and/or mercury vapor fixtures as required 

will be provided for local lighting. Control of lighting wilr be by photocell. 
No additional telephone or communications systems are required, but an overall 

review of these systems will be provided in Phase III. Fire protection requires 

one additional alarm box near the chlorosilanes neutralization facilities. Li~hts 

and electric tracing are required for one eye-bath and safety shower near the 

separator basins. 

Conventional grounding will be provided as required. No cathodic 

protection systems are planned. 

The majority of circuit installations will be above ground in rigid 

metal conduit; however, some underground installations are required. 

The electrical classification for areas below grade (sumps, trenches, 

pits) is hazardous Class I, Group D, Division 1. Areas above grade within 50 

feet o~ chloroailanes and process sewer neutralization ~acilities and separator 

basins are classified hazardous Class I, Group D, Division 2. All other areas 
including Building 321 are classified non-hazardous. 

A pole line supporting 4160-volt service to the No. 1 Ranney Well 

crosses the area where the separator basins will be constructed. Relocation 

of one existing pole is required to clear the site. Circuit can be de-energized 
at existing disconnect device near Substation "H." No other power shutdowns 
are required, 

Two new 75 hp pumps (1 spare) will be installed in the plant area 

at the clean water skimmer, located near coordinates N 700 and W 100. The 

480-volt feeder to the existing switchrack in the area is not sufficient to 

carry the added load. A new feeder from Substation "D" to the switchrack will 

be provided. Extension of the switchrack is required. 
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DETAILED ELECTRICAL SYSTEMS BASIS (Cont'd} 

Power and Control 

A. Substation "H" (Waste Treatment Area) 

1. Existing trans~ormer has surticient capacity to supply 

an estimated 100 KVA additional load. Transformer 750 

KVA 4.16-.48 KV. 

2. There are two spare 400 amp~ 480-volt circuit breakers 

existing at Substation "H." One will be used for the 

feeder circuit to switchrack "H-3." 

B. Substation "D1
' (Plant Area) 

l. 480-volt transformer at Substation "D" has sufficient 

capacity to supply the additional 15 hp load. 

2. Install a 225 amp circuit breaker for new feeder circuit 

to svitchrack near clean water skimmer. 

C. 480-Volt Feeders (Waste Treatment Area) 

1. Install 3-1/C No. 500 MCM (copper) cables from 480-volt 

breaker in Substation "H" to swi tchrack "H-3" {::!.:. 100 feet). 

2. There are two spare 3-inch conduits installed underground 

from Substation "H" to low level pipe rack on south side 

of fence line at approximate coordinates E 550 and N 1350 

(!_ 45 feet). Extend one conduit underground to switchrack 

"H-3'' (!_ 60 ~eet). 

3. Install 3-l/C No. 250 MCM (copper) cables in 2-1/2-inch 

conduit from switchrack "H-3" to awitchrack "H-4" at separa­

tor basins. Install conduit on pipe rack{+ 250 feet). 

D. 480-Volt Feeder (Plant Area) 

1. Install 3-1/C No. 350 MCM (copper} cables in 3-inch conduit 

from Substation "D" to swi tchrack near skimmer pit (~ 1100 feet) . 

2. Install overhead to east side of Avenue 11B11 near coordinates 

E 530 and N 750. A 3-inch conduit exists under Avenue 11Bn and 

railroad tracks. Install underground from railroad tracks to 

rack near skimmer pit. 
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DETAILED ELECTRICAL SYSTEMS BASIS (Cont'd) 

Power and Control (Cont'd) 

E. Switchracks (Waste Treatment Area) 

1. Provide extension for existing swi tchrack '~H-1. 11 

2. Install on switchrack "H-111
: 

a) Eight "NEMA-T" motor starters. 

b) One 480-volt circuit breaker {NEMA-7) with photocell 

control for floodlights. 

c) One 480-volt circuit breaker (NEMA-7)~ one 15 KVA, 

480-240/120 volt transformer and one 12-circuit 

"NEMA-7" lighting panelboard. 

3. Establish new switchrack 11H-3'' as back side of existing 

switchrack "H-2." Provide horizontal steel and new bus 

trough. 

4. Install on switchrack "H-3'': 

a) Three "NEMA-7" motor starters. 

b) One 225 amp uNEMA-T11 circuit breaker for f'eeder to 

swi tchrack ''H-4. u 

5. Establish new swi tchrack "H-4 11 near southeast corner of 
separator basins. Rack to be provided with roof. 

6. On swi tchrack "H-4" install: 

a) Seven "NEMA-7 11 motor starters. 

b) One 480-volt circuit breaker (NEMA-7) with photocell 

control for floodlights. 

c) One 480-volt circuit (NEMA-7), one 15 KVA, 480-240/120 

volt transformer and one 12-circuit lighting panelboard. 
d) One 480-volt welding receptacle. 

F. Switchrack (Plant Area) 

1. Provide extension for existing switchrack located near 

surface water skimmer pit. 
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DETAILED ELECTRICAL SYSTEMS BASIS (Cont'd) 

Power and Control (Cont'd) 

F. Switchrack (Cont'd) 

2. Provide new bus trough. Disconnect existing feed to rack. 

Supply existing portion of rack from new bus trough. 

3. Install on rack extension: 

a) One "NEMA-7" size 4 motor starter. (NOTE: Install 

special throwover switch and common push button at the 

two 75-hp motors.) 

G. Motor Control 

1. Switchrack "H-111 

a) Six motors - Local push buttons only. 

b) Two motors - Local push buttons and remote-running 

lights in Building 321. 

2. Switchrack "H-3" 

a} Three motors with local push buttons and remote-running 

lights in Building 321. 

3. Switchrack "H-4" 

a) Five motors - Local push buttons only. 

b) Two motors with local push buttons and remote-running 

lights in Building 321. 

4. Swi tchrack in Plant Area 

a) One local push button for two motors. (NOTE: See above 
Item F-3a.) 

H. Instrument Power - Building 321 

1. . Provide new 24-circuit 240/120 volt "NEMA-1" lighting panelboar-d. 

2. Power source to be a new 25-KVA transformer. 

3. Provide one 100 amp 480 volt circuit breaker for transformer 

feed. Mount on existing switchrack near building. 
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DETAILED ELECTRICAL SYSTEMS BASIS (Cont'd) 

Lighting and Electric Heating (Waste Treatment Area) 

A. Area Lighting 

1. Provide mercury vapor 480-volt floodlights mounted on Class 4 

wood poles. 

2. Mount three 400-watt fixtures on each pole. 

3. Provide three pole assemblies: 

one near separator basins 

one near process sewer neutralization equipment 

one near chlo~osilanes neutralization equipment 

4. Power for floodlights to be supplied by contactors at 

switchracks and controlled by photocells. Provide manual 

control switch to bypass photocell. 

B. Local Lighting 

1. Provide incandescent and mercury vapor fixtures as required. 

2. Power for local lights to be supplied from lighting panel­

boards on switchracks. 

3. Provide photocell and mercury relays for branch circuit 

control. Provide manual control switch to bypass photocell. 

c. Safety Lighting 

1. Provide green light (24 hours) at safety shower and eye-bath 

near separator basins. (Light is part of safety shm;er pacltag£>.) 

2. Provide red light (24 hours) at fire alarm box near chlorosilanes 

neutralization equipment. 

D. Electric Heating 

1. Provide electric heating for safety shower and eye-bath near 

separator basin. (Heater and light are a part of safety shower 

package. Use common circuit.} 

2. Supply power from lighting panel on awitchrack "H-4. 11 
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DETAILED ELECTRICAL SYSTEMS BASIS (Cont'd) 

Telephone - Communications - Fire Alarm (Waste Treatment Area) 

A. No telephone or communication system additions are required. 

B. One secondary fire alarm box is required. Locate near chlorosilanes 

neutralization area. Primary Fire Alarm Box is at 

Building 321. Secondary box to actuate Box 511. 

Groundins 

A. Method 

1. Copper weld ground rods per Standard EL-50 shall be used. 

2. No cathodic protection is required. 

B. Motors 

1. Electric swi tchra.cks sha.ll be grounded. 

2. Provide local grounding for motors. 

C. Equipment 

1. Provide local grounding as required. No grounding loops are 

required. 

2. Existing facilities to be used for any required groundin~ at 

Building 321 and Substation "H." 

Wire and Racew~s 

A. Wire -
1. All wire shall be stranded copper. 

2. Feeder cables sha.ll have 600-volt Type XKHW insulation. 

3. Po~er and lighting circuits shall have 600-volt T,ype THW 

insulation. 

4. Lighting f'ixture wire to be Type SF-2. 

5. Grounding wire to be bare. 
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DETAILED ELECTRICAL SYSTEMS BASIS (Conttd) 

Wire and Raceways (Cont'd) 

B. Raceweys 

1. Raceways to be hot-dip galvanized rigid steel with threaded 

fittings. 

2. Installations at separator basins to be plasti-bond type with 

PVC coating outside and epoxy coated inside. 

C. Installations 

1. Generally, conduit installations will be above ground supported 

by pipe supports. 

2. Underground installations required where pipe supports do not 

exist. 

Area Classifications 

A. Hazardous - Class I, Group D, Division 1 

1. Areas below grade (sumps -trenches- pits). 

2. Include Items GDS2-202 and -203. 

B. Hazardous - Class I 2 Group D, Division 2 

l. Areas above grade within 50 feet of: 

a) Process sewer neutralization facilities. 

b) Chlorosilanes neutralization facilities • 

c) Separator basins. 

d) Clean water skimmer pit. 

C. Non-Hazardous 

1. Building 321. 

2. Substation 11D." 

3. Substation nH. 11 

4. Other areas above grade in excess of 50 feet from locations 

noted in VII-B. 
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DETAILED ELECTRICAL SYSTEMS BASIS (Cont'd) 

Drawings 

Svitchrack "H-111 
- SK-RHN-10571. 

Switchrack "H-3u - SK-RHN-82571 Rev. 10-5-71. 

Switchrack "H-4" - SK-RHN-82471 Rev. 10-5-il. 

Switchrack - Plant Area Substation 11D11 
- SK-RHN-10671 Rev. 10-26-71. 
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COMPONENTS NOlES 

PIPE 2,5 

WSHINGS·· 
~ AND~UGS 

!E· 
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MATERIALS OF CONSTRUCTION BASIS 

The materials of construction have been determined from corrosion 

rack tests made in the existing acid sewer at the Sistersville Plant. The 

recommendations or the Materials of Construction Group are reflected in the 

Equipment. Description section. the Process Flow Diagram section, and the 

Special Valve and Pipin~ section. 
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Item No, 
GDS2-

201 

202 

203 

204 
thru 
210 

211 

212 

213 

214 

EQUIPMENT LIST - PART 2 

Description 

NEUTRALIZATION PIT 
10 ~t 0 in. wide, 10 ~t 0 in. deep, 20 ft 0 in. 
long rei~orced concrete with baf~le to divide into 
two (2) 10 ft 0 in, long chambers. Walls to be 
1 ft 0 in. thick, bottom of pit approx. 24 ft below 
grade, acid brick-lined bottom and walls to 14 ft 0 in. 
from bottom, Phenoline 302 Coating on concrete above 
brick lining. 

NO. 1 NEUTRALIZATION PIT AGITATOR 
Philadelphia PTEO, Size 10, 3 in. dia x 154 in. shaft, 
40 in. dia turbine, C sha~t and impeller, 
15-hp drive motor, explosion-proo~. existing gearbox 
and drive from Goodrich-Gulf Waste Treatment Plant -
Institute, new shaft and impeller. 

NO, 2 NEUTRALIZATION PIT AGITATOR. 
Same as Item GDS2-202, except use 
stainless-steel shaft and agitator, 

Not Assigned 

SAMPLE PUMP (SPARE) 

316 

10 gpm x 50 ft head, Hastelloy B or c, l/4-hp motor. 
viill spare existing pump GDS-126. 

Not Assigned 

SLUICE GATE OPERATOR 
For 30 in. sluice 

SLUICE GATE OPERATOR 
Same as Item GDS2-213, 

Purchased 
Cost 

By Cost 
Engineer 

$ 7,700 

0 

1,900 

1,500 

1,)00 
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Item No. 
GDS2-

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

EQUIPMENT LIST - PART 3 

Description 

PICK-UP PANS 
For rail hopper car unloading. 

FILTER 
To filter air intake to pick-up pans. 

FILTER P.ECEIVER 
-To receive lime unloaded from rail car prior to 
transfer to bulk storage. 3 ft 0 in. dia x 13 ft 
6 in. high, steel, !17 in. Hg design pressure, 140 ft2 
cloth area, cloth is ll oz Dacron felt, 4 in. inlet 
nozzle. 

VACUUM BLOWER 
To transfer lime from rail car to filter receiver. 
16$000 lb/hr li1ne capacity, hp. 440 V, 60 cycle, 
3-phase TEFC motor and NEMA starter. 

ROTARY CONVEYING VALVE 
To transfer 16,000 lb/hr lime, 3/4 hp, 440 V, 
60 cycle, 3-phase TEFC motor and NEMA starter, 

PRESSURE BLOWER 
To transfer 16,000 lb/hr lime from filter receiver 
to bulk storage bin, 30 hp, 440 V, 60 cycle, 3-phase 
TEFC motor and NEMA starter. 

Purchased 
Cost 

Existing 
Installed 

Existing 
Installed 

Existing 
Installed 

Installed 

Installed 

Installed 

BULK LIME STORAGE BIN $ 17,100 
16 ft 0 in. dia x 53 ft 0 in. overall , 
weight concrete air-cell stave construction, 45 ft 0 in. 
bin height with 60° steel cone bottom, 8 ft 0 in. 
clearance between bottom of cone and bottom of bin 
side walL 

FILTER RECEIVER 
To filter lime dust from conveying air on top of 
bulk-lime storage bin. 2 ft 6 in. dia x 12 ft 0 in. 
high, steel~ 72 ft2 cloth area. 

SLIDE GATE VALVE 
8 in. pneumatic operated, steel. 

GRAVIMETRIC BELT FEEDER 
Weigh-belt type 'lvith 9 in. belt, 1/4-hp belt drive 
motor, 1/4-hp rotary valve motor, 100/4,000 lb/hr 
lime feed rate, all motors TEFC. 

1,.000 

6oo 

Included in 
Cost for 
Item GDS2-311 
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Item No. 
GDS2-

3ll 

312 

313 

314 

315 

316 

317 

318 

Description 

LIME SLAKER 
Paste type with grit elevator~ 100/4~000 lb/hr 
capacity, l-1/2-hp slaker-mixer motor, 1/4-hp grit 
removal motor, all motors to be TEFC. 

LIME SLURRY HOLD TANK 
675 gal, open top, steel, 5 ft 0 in. dia x 6 ft 0 in. 
high, to provide l hour holdup. 

AGITATOR 
- For lime slurry hold tank, 2-hp drive motor, TEFC, 
- gear drive, propeller tYPe, steel. 

LIME SLURRY FEED PUMP 
60 gpm x 100 ft head, nickel hardened steel, 3-hp 
motor.,. TEFC. 

LIME SLURRY FEED PUMP (SPARE) 
Same as Item GDS2-314. 

GRIT DUMPSTER 
5 ft x 5 ft x 4 ft high, steel. 

LIME SLURRY CIRCULATING PUMP 
350 gpm x 50 ft head, nickel hardened steel, 10-hp 
motor, TEFC. 

LIME SLURRY STORAGE TANK (EX1STING) 
Use existing Tank T-427-V, 15,000 gal, to provide 
1 day holdup. 

Purchased 
Cost 

* 15,000 

1,000 

600 

1,300 

500 

1,900 

Installed 
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Item No. 
GDS2-

401 

402 

403 

404 
thru 
414 

415 

416 

417 

418 

419 
and 
420 

EQUIPMENT LIST - PART 4 

Description 

INLET SUMP 
To receive process sewer, concrete construction, 
grating on top, 6 ft long, 4 ft wide, 3-l/2 ft deep 
below grade and 4-1/2 ft total wall depth. 

SLUICE GATE 
~18 in. square sluice gate, carbon steel, controls 

flow to Separator A, Phenoline 368 Coating on 
wetted steel parts. 

SLUICE GATE 
Same as Item GDS2-402, except controls flow to 
Separator B. 

Not Assigned 

BASIN FOR SEPARATOR A 
Reinforced concrete construction, 20 ft wide) 
ll ft deep, 105 ft long, 12 in. thick outer 
walls and 8 in. thick walls for baffles. 

BASIN FOR SEPARATOR B 
Same as Item GDS2-415. 

FLIGHTS FOR SEPARATOR A 
Standard steel construction for flight chains and 
drive chains, redwood flights 20 ft wide s:Paced 
10 ft apart, drive motor - 3 phase, 60 cycle, 460 V 
motor with a common drive for both separator flights 
with jaw clutches for independent op~ation, 3-hp 
TEFC motor, Phenoline 368 Coating on all wetted 
steel parts. 

FLIGHTS FOR SEPARATOR B 
Same as Item GDS2-4l7. 

Not Assigned 

J:>urchased 
Cost 

By Cost 
Engineer 

$ 1,200 

1,200 

By Cost 
Engineer 

By Cost 
Engineer 

lW,OOO* 
3,000* 

* 

*Supplied by vendor as a package unit, $3,000 allowance for Phenoline 368 Coating. 
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Item No. 
GDS2-

421 

422 

423 

424 

425 

426 
and 
427 

429 
and 
430 

431. 

432 

433 

Description 

SCUM REMOVAL PIPE 
Slotted pipe at downstream end of each separator 
to collect floating material. A common pipe will 
discharge floatables to collection sump. 

SETTLEABLES SCREW CONVEYOR FOR SEPARATOR A 
18 in. dia screw conveyor 20 ft long, standard steel 
construction, right-hand screw action, 3 phase, 
60 cycle, 460 V TEFC drive motor to develop 1-1/2 hp 
at 1,750 rpm, motor reducer to have 20 rpm output 
speed, Phenoline 368 Coating on all wetted steel parts. 

SETTLEABLES SCREW CONVEYOR FOR SEPARATOR B 
Same as Item GDS2-422 except left-hand screw action. 

REACTION JET 
One or a series of baffles to distribute influent at 
upstream section of separator. 

REACTION JET 
Same as Item GDS2-424. 

Not Assigned 

EFFLUENT SUMP 
Formed as part of separator effJ.uent box, ·concrete 
construction, 5 ft long, 5 ft wide, I ft deep. 

Not Assigned 

SCUM COLLECTION SUMP 
Reinforced concrete construction, 5 ft 3 in. long, 
5 ft 0 in. •ride, 9 ft 1-1/2 in. deep~ 1.2 in thick 
walls. 

SLUDGE PUMP NO. 1 
Centrifugal self-priming sludge pump 1-1/2 in. x 2 in., 
standard steel construction, slurry operation with 
slurry at about 5% colloidal solids, 50 gpm at 80 ft of 
head, 5-hp TEFC motor at 1,750 rpm, pneumatic level 
controls. 

SLUDGE PUMP NO. 2 
Same as Item GDS2-432. 

Purchased 
Cost 

* 

* 

By Cost 
Engineer 

* 

* 

* 

By Cost 
Engineer 

$ 1,200 

1,200 
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Item No. 
GDS2-

434 
thru 
436 

43T 

Descril.)tion 

Not Assigned 

SAMPLE PUMP 
10 gpm x 50 ft head, Hastelloy B or c, 1/4-hp motor. 

Purchased 
Cost 

$ 1,900 
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Item No. 
GDS2-

501 

502 

EQUIPMENT LIST - PART 5 

Description 

NO. l SLUDGE POND 
70 ft wide, 190 ft long, 10 ft water depth~ 12 in. 
clay lining, 12 in. thick gravel layer on top of 
clay, 6 in. thick sand layer on top of gravel, 
perforated pipe drain system in gravel layer (see 
flow diagram for pipe layout and size; see Layout 
Drawing SK-109381 for dimensions of dike wall). 

NO. 2 SLUDGE POND 
Same as Item GDS2-501. 

Purchased 
Cost 

By Cost 
Engineer 

By Cost 
Engineer 
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Item No. 
GDS2-

60l 

602 

603 

604 

EQUIPMENT LIST - PART 6 

Description 

EYE-BATH AND SAFETY SHOWER 

Not Assigned 

RECYCLE WATER PUMP 
750 gpm x 320 ~t head, cast iron, vertical turbine 
type, 75-hp TEFC motor. 

RECYCLE WATER PUMP (SPARE) 
Same as Item GDS2-603. 

Purchased 
Cost 

By Cost 
Engineer 

$ 5,000 

5,000 
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